Synthesis of NiO nanosheets. Ni foam was cleaned by 1M HCl, deionized water and ethanol in the ultrasonic cleaner for several times. We conducted the chemical vapor deposition (CVD) process to synthesize thin graphene layers on the surface of Ni foam (g-Ni), which is according to Cheng et al. research. [1] After that, g-Ni foam was used as the conductive substrates for synthesizing NiO nanosheet arrays. Briefly, Ni(NO 3 ) 2 ·6H 2 O (1 mmol) and urea (5 mmol) were added to 40 ml of deionized water to obtain a mixed solution. Then, g-Ni foam were transferred to the 50 ml reaction vessel and maintained at 120 o C for 6 h. The fabricated precursors were washed deionized water and ethanol for several times. The synthesized precursors were annealed at Ar atmosphere in 350 o C for 1 h to obtain NiO. [2, 3] The mass loading of NiO was calculated by the weight difference before and after hydrothermal and annealing processes. The mass loading of NiO is about 1.60 mg cm -2 .
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Pa and the plasma source was turned on at a power of 200W. And the plasma condition was maintained for 0.5min, 1min, 2min and 3min before cooling down the room temperature (briefly named as G@NiO-0.5, G@NiO-1, G@NiO-2 and G@NiO-3 were also carried out.
Electrochemical tests. The electrochemical tests were conducted in the three-electrode configuration by CHI 760E and PARSTAT 4000A, using 2 M KOH as electrolyte. While the obtained sample was directly used as working electrode, Pt foil and Hg/HgO electrode were used as the counter and reference electrodes, respectively.
Electrochemical impedance spectroscopy (EIS) was measured in the frequency range of 0.1 to 10 5 Hz with an amplitude of 5 mV. The specific capacitance (C s ) and specific capacity (C m ) of obtained samples was calculated by the following equations:
where C, I, ∆t, m, and ∆V mean the specific capacitance, the current, the discharging time, the mass loading of the active materials and the potential window, respectively. [3] In order to widen the potential window, the symmetric supercapacitor (ASC) device was assembled using G@NiO-1 as positive electrode and nitrogen-doped graphene hydrogels (NGH) as negative electrode. The synthesis process of NGH was according to previous research [4] . The energy density (E, Wh kg -1 ) and power density (P, W kg -1 ) of assembled ASC devices were calculated by the following equations [5] :
where C, V and ∆t mean the specific capacitance, potential window and discharging time in the ASC device. The energy density is calculated based the mass of active materials (total active material loadings of the G@NiO and NGH).
Mass loading calculations.
The mass loading of graphene on the g-Ni foam was calculated by the weight difference before and after CVD process, using a high-precision balance (Denver Instruments, sensitivity: 0.01 mg). And ten samples with a size of 2 × 5 cm 2 were weighed. The graphene loading on g-Ni foam was calculated to be about 0.08mg cm -2 . In order to calculate the graphene layers on NiO nanosheets by PECVD process, the obtained G@NiO products were dissolved in 3M
HCl for 24 h. After that, the obtain products were washed by water and ethanol for several times, and dried at 80 o C overnight. By weighing these products, the graphene layers on NiO can be estimated to about 0.03 mg cm -2 for G@NiO-0. Figure S1 . Raman spectrum of g-Ni foam
As shown in Figure S1 , the Raman spectrum of g-Ni foam shows three major bands at about 1350 (D band), 1580 (G band) and 2700 cm -1 (2D band). [6] The D band is induced by the disordered carbon atoms, while G band represents the sp 2 -hybridized graphitic carbon atoms. [7] The weak D band and high G band in g-Ni foam suggests that the graphene on Ni-foam shows the high degree of graphitization. [6, 7] As shown in Figure S4a , Ni 2p 3/2 can be deconvoluted into three peaks at 861.6 eV, 855.7 eV and 852.7 eV, which corresponds to the satellite, Ni 2+ from NiO and metallic Ni. [8, 9] As shown in Figure S4b , O 1s can be deconvoluted into two peaks at the binding energies of 529.5 eV and 531.2 eV, which can be indexed to O 2-from NiO and O 2-form OH -. [10, 11] It can be found that the intensity of Ni was increased with the longer plasma exposition time, while the intensity for O 2-from NiO was gradually decreased. In order to further investigate the effect of graphene layers on the electrochemical performance, we also prepare the porous graphene (PG) by dissolving G@NiO-1 sample in 3M HCl for 24 h (see Figure S8 ). As shown in Figure S8a , the PG shows the porous structures (markd with red cycles) after dissolving process. It suggests that the interconnected graphene do not fully encapsulate the nanoparticles. In addition,
we also prepared the electrodes by mixing the PG (80% wt.%), acetylene black 
